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@ Enzyme fomiation suppressing agent. 

(g) The present Invention relates to a pharmaceutica! agent to 
suppress the formation of an enzyme, more particularly, to an 
entirely novel pharmaceutical agent which does not inhibit the 
action or activity of tyrosinase which has been formed, but 
prevents Its formation. The pharmaceutical agent comprises 
one or more members selected from the group consisting of 
acetic acid, lactic acid, pyruvic acid, and their salts and 
derivatives as the effective component. 
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ENZYME FORMATION SUPPRESSING AQENT 



5 Background of the Invention 



1. Field of the invention 

The present Invention relates to a pharmaceutical agent to suppress the formation of an enzyme, more 
10 particularly, to an entirely novel pharmaceutical agent which does not Inhibit the action or activity of tyrosinase 
which has been formed, but prevents Its fomnatlon. 

2. Description of the prior art 

The melanin, present In the deeper part of the skin, plays an Important role In protecting human body from 

IS the affects of ultraviolet rays, as well as being one of important factors In medical science and cosmetology. It 
has been known that tyrosinase catalyzes the formation of melanin while converting tyrosine, for example, 
successively into dopa, dopaqulnone and 5,6-dioxine Indol In a pigment cell of the skin tissue. The presence of 
an excessive melanin darkens the skin, and Its unhomogeneous distribution causes chloasma and freckle. 
Therefore, melanin Is unnegliglble In cosmetology. 

20 Conventionally, hydroqulnone and MBEH (monobezyl ether of hydroqulnone) have been used to realize a 
pigmentation-lightened skin because of their strong pigmentation-lightening effect, but have the following 
drawbacks that their administration result In the denaturation and death of pigment cells, that they damage the 
physiology which is inherent to the skin, and that they may cause undesirable side effects, for example, 
irreversible alphos, pigmentary disorder and contact dermatitis. 

55 Vitamin C, glutathione and cysteine have been used to reduce the level of melanin in the sWn, as well as to 
realize a pigmentation-lightened skin with the viewpoint that tyrosinase Is responsible for the formation of 
melanin (as disclosed In Japanese Patent Laid-Open No. 142,515/78). 

However, pharmaceutical agents such as vitamin C, glutathione and cysteine inhibit the action or activity of 
formed tyrosinase. As mentioned In the above, the technical level In the prior art lies in how to inhibit the 

30 activity of formed tyrosinase. 

While the present invention prevents the formation of tyrosinase per se, and does not relate to the treatment 
of tyrosinase as In conventional procedure. In other words, the present Invention relates to the most essential 
part in the meianoganic system wherein the formation of tyrosinase, which is an essential cause of 
dermatologlcal trouble. Is prevented. Since the technical conception of the present Invention Is essentially 

35 different from that of the conventional procedure, and the original object of the present Inventton Is different 
even In objects from that of the conventional procedure, and the starting point of the present Invention has not 
been recognized heretofore. 

As evident from the above, the present Invention Is novel with respect to technical subject or object 
because the technical conception of the present Invention has not been recognized, and the specific organic 

40 acids, such as acetic acid, lactic acid, pyruvic acid, and their salts and derivatives, are employed In combination 
with or without unsaturated fatty acld(s) In the present invention. Additionally, since neither disclosure nor 
suggestion of the present invention has been shown In the prior art, the present invention Is novel. 

The effects of the present Invention is novel and superior because the object and arrangement of the 
invention are novel. 

45 Conventional tyrosinase inhibitors are Insufficient In Inhibitory activity on tyrosinase and also In 
pigmentation-lightening effect on viable cells because such inhibitors are reducing agents utilizing their 
inherent reducing power, and because their stability and durability are poor (as disclosed In Japanese Patent 
Laid-open No. 142,515/78, page 1, right lower column through page 2, left upper column). 

SO 

Summary of the invention 

The present invention is to overcome these drawbacks of conventional method. In conventional method, 
substances to inhibit the activity of tyrosinase have been used, and these Inhibitory substances have proved 
55 uneffectlve In their tyrosinase Inhibitory activity and their durability. 

Many substances have been extensively tested and studied on their possible most aspects, but it was 
confirmed that no inhibitory substance completely accomplished a desired effect If tyrosinase is once formed. 

The present Inventors completely changed the way of approach and Investigated pharmaceutical agents 
capable of preventing tyrosinase formation with the viewpoint that dermatologlcal trouble never occur If no 
60 tyrosinase is formed. 

In order to accomplish the object, the present Inventors Investigated substances to suppress the formation 
of tyrosinase (hereinafter referred to as "tyrosinase formation suppressing substance") while studying organic 
acids and fatty acids with a high-stablllty which were responsible for metabolism In order to obtain a substance 
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which suppressed tyrosinase formation via the self-controlling function of a viable pigment cell and exhibited 
melanogenesis suppressing action independent on the direct Inhibition of tyrosinase. 

As a result, the present inventors found that acetic add, lactic acid, pyruvic acid, and their salts and 
derivatives In combination with or without unsaturated fatty acld(s) strongly suppressed the formation of 
tyrosinase, and confirmed that such organic acids were suitable for tyrosinase formation suppressing agent. 5 
Furthemiore, the present inventors found that a tyrosinase formation suppressing agent containing the 
sub8tanoe(8) exerted a melanogenesis suppressing effect, and attained a satlsflable pigmentation-lightening 
effect. This Is the present invention. 
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Detailed Description of the invention 

The present Invention relates to a pharmaceutical agent to suppress the formation of an enzyme, more 
particularly, to an entirely novel pharmaceutical agent which does not inhibit the action or activity of tyrosinase 
which has been formed, but prevents Its formation. iS 

The acetic acid, lactic acid, pyruvic acid, and their salts and derivatives which are used in the present 
Invention Include acetic acid. L-lactic acid. DUactIc acid, D-iactic acid, pyruvic acid, and their allcail metal saits 
and alkaline-earth metal salts, and their esters and acid amides. 

The unsaturated fatty acids used In the present invention are those having 12 to 22 carbon atoms, for 
example, lauroleic acid (12:1), myristoleic acid (14:1), pentadecenoic acid (15:1), cls-9-hexadecenoic acid 20 
(16:1), oleic add (18:1), tinoieic acid (18:2), ilnoienic add (18:3), gadoleic add (20:1). arachldonlc add (20:4). 
4.8,12,16-eioosatetraenoic add (20:4), 5,8,1 1,1 4,17-elcosapentaenoic acid (20:5), erucic add (22:1), 
clupanodonic acid (22:6), and their all<ali metal saits and allcaiine-earth metal saits, and their esters and acid 
amides. 

Additionally, the tyrosinase formation suppressing agent according to the present invention is characterized ^ 
In that it substantially does not inhibit tyrosinase activity, but has a superior tyrosinase suppressing action on a 
viable ceil. 

Methods to detect several activities described In the specification are as follows: 

(1) The tyrosinase activity Is detected in accordance with the method described In British Journal of 
Dermatology , Vol. 103, pp. 625-633 (1980). In the method, a test sample is allowed to react at a prescribed 30 
pH. Tyrosinase inhibitory activity Is judged positive when the test sample lowers the activity. of tyrosinase 

as compared with a control. 

(2) The melanogenesis suppressing action In a prescribed pigment ceil is detected in accordance with 
the method described in Cancer Research , Vol. 42, pp. 1994-2002 (1982). 

B-16 ceil derived from mouse melanoma is suspended in 10 ml Eagle's minimal essential medium (Grand ^ 
island Biological Co., Grand island, N. Y.). supplemented with 10 v/vQ^ fetal calf serum, to give 4x10* 
cells. The cell suspension is placed in a 25 cm2 Roux's flask, and cultured at 37"C with 5 v/v <Ma CO2. The 
cultivation Is continued for 5 days while replacing the culture medium with fresh culture medium 
containing a tyrosinase formation suppressing agent on the first- and third-days. After completion of the 
cultivation, the resultant cells are washed with phosphate buffer (pH 7.2) containing 0.8 w/vo/o saline, 40 
detached from the inside wall of the Roux's flask by the addition of a solution containing trypsin and EDTA 
(ethylenedlaminetetraacetic add), and collected by filtration method. The ceils collected on a filter paper 
are measured for their reflection light at a wave length of 600 nm with a densitometer, followed by 
detemilnatlon of the total amount of melanin In the cells with the reflection absort^ance (degree of 
darkness). ^ 
The specimen is judged positive when the reflection absorbance of B-16 cells treated with the specimen 
is decreased to 80(Vb or lower of the reflection absorbance of B-16 cells without treatment of a tyrosinase 
formation suppressing agent. 

(3) Tyrosinase fonmation suppressing activity is detected in accordance with the method of 
dopa-reactlon described In Japanese Journal of Dermatology , Vol. 87, No. 13, pp. 883^1 (1977), and SO 
detected in accordance with the method of tyrosinase described in Cancer Research , Vol. 42, 

pp. 1994-2002 (1982). B-16 ceil derived from mouse melanoma Is cultured In the presence of a tyrosinase 
formation suppressing agent for 5 days in accordance with the above methods. After the cell is whitened, 
the culture medium Is removed and the ceil Is fixed In 10 v/v 0/0 formaldehyde solution. The cell Is then 
soaked in 0.1 M phosphate buffer (pH 7.3) containing 0.1 w/v 0/0 L-dopa, followed by 3-hour standing at 55 
37° C. Tyrosinase formation suppressing activity Is detected by the fact that the cell is not darkened when 
observed microscopically, and by the fact that the reduction or disappearance of tyrosinase Isoenzymes 
Ti, T2 and T3 Is electrophoretlcally observed. 
Since acetic acid, tactic add, pyruvic acid, and their salts and derivatives usable In the present invention as 
tyrosinase formation suppressing substances are very safe and stable, they can be used In combination with 60 
or without unsaturated fatty acld(8) as the effective component in pharmaceutical agents, for example, 
Injection, internal medicine, medicine for external application, and bath preparations such as bath salts and 
bath liquids; and In cosmetics, for example, milky lotion, pack, and cream. Furthenmore, the tyrosinase, 
fbrmatlon suppressing substances exert a high prophylactic and therapeutic effect on chromatosis, for 
example, chloasma, freckle, and sunburn. OS 
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The specific organic acids, and their salts and derivatives, and unsaturated fatty acids in the present 
invention can be used alone or in combination, and the contribution results in a synergistic effect. 

As apparent from the fact that these organic acids, and their salts and derivatives, and unsaturated fatty 
acids are the components of the body and natural substances, as well as being orally administrable, they do 
5 not have a substantial toxicity, and they are usable with no side effect. 

The present Invention will hereinafter be explained In more detail with the following Experiments. 

Experiment'1 

10 Study of tyrosinase formation suppressing substance 

Experiment 1-(1) 

Organic acids, and their salts and derivatives 
IS According to the methods described in the above, organic acids as shown in Table 1 which were 
responsible for metabolism were studied their tyrosinase inhibitory activity, melanogenesis suppressing 
action and tyrosinase formation suppressing action. Each organic acid was previously neutralized witii sodium 
hydroxide to a predetermined pH, and used at a concentration of 10 mM. 
The results are as shown in Table 1. 
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As evident from the results In Table 1 . It was found that acetic acid, lactic acid and pyruvic acid unlike other 
organic acids exhibited tyrosinase formation suppressing action, but not tyrosinase Inhibitory action. 
Furthermore, It was found that acetic acid, lactic acid and pyruvic acid exhibited a melanogenesis Inhibitory 
action by their tyrosinase formation suppressing action. 

5 

Experiment 1-(21 
Fatty acids 

Similarly as In Experiment 1-(1), saturated- and unsaturated-fatty-aclds as shown In Table 2 were studied 
10 their tyrosinase Inhibitory activity, melanogenesis suppressing action and tyrosinase formation suppressing 
action. Each fatty add was previously neutralized with sodium hydroxide to a predetermined pH, and used at a 
concentration of 0.2 mU, 

The results are as shown in Table 2. 
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As evident from the results in Table 2, It was found that the unsaturated fatty acids unlike saturated fatty 
acids did not exhibit tyrosinase Inhibitory action, but exhibited the formation of tyrosinase. 

Furthermore, it was found that the unsaturated fatty acids exhibited melanogenesis suppressing action by 
their tyrosinase formation suppressing action. 

5 

Experiment 2 

Effects of salts of organic acids and unsaturated fatty acids, and their concentration on tyrosinase formation 
suppressing action 

10 

Experiment 2-(1) 

Organic acids 

Similarly as in Experiment effects of salts of acetic add. L-lactIc acid, DL-lactIc acid and pyruvic acid. 
15 and their concentration on tyrosinase formation inhibitory action were studied. 
The results are as shown In Table 3. 
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As evident from the results in Table 3, It was found that similarly as the acetic acid, L-lactIc acids, DL-lactic 
acid, pyruvic acid, their alkali metai salts, for example, lithium-, sodium- and potasslum-saits, and their 
alkaline-earth metal salts, for example, calcium- and magnesium-salts exhibited tyrosinase formation 
suppressing action at a concentration df about 5.0 mM or higher. 

5 

Experiment 2-(2) 
Unsaturated fatty acids 

Similarly as in Experiment effects of salts of pentadecenolc acid (15:1), iinolenic acid (18:3) and 
10 4,8.12,16-eicosatetraenolc acid (20:4). and their concentration on tyrosinase fonnation suppressing action 
were studied. 
The results are as shown in Table 4. 
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As evident from the results In Table 4, it was found that the salts of unsaturated fatty acids, for example, 
those of pentadecenolc acid, linolenic acid and 4.8,12.16-eicosatetraenoic acid, exhibited tyrosinase fomnatlon 
suppressing action at a concentration of about 0.05 mM or higher. 

5 Experiment 3 

Augmentation of tyrosinase formation suppressing action 

Experiment 3-(1) 

10 

Combination of organic acids 

Simliariy as in Experiment 1-(1), effects of combination of two or more of acetic acid, L-lactic acid and 
pyruvic acid on tyrosinase formation suppressing action were studied. Each organic acid was previously 
neutralized with sodium hydroxide to a predetermined pH. and used in a predetermined ratio (molecular ratio) 
IS at a predetermined concentration. 

The results are as shown in Table 5. 
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As evident from the results In Table 5, It was found that tyrosinase formation suppressing action was more 
strongly augmented by combination of two or more of acetic acid, lactic acid and pyruvic acid than by their sole 
use. 

5 Experiment 3-(2) 

Combination of organic acids and unsaturated fatty acids 

Similarly as In Experiment effects of combination of organic acids, for example, acetic acid, L-iactIc 
acid and pyruvic acid, and unsaturated fatty acids, for example, pentadecenolc acid, linolenic add and 
10 4,8,12,16-ercosatetraenoic acid, on tyrosinase formation suppressing action were studied. The organic acids 
and unsaturated fatty adds were previously neutralized with sodium hydroxide to a predetermined pH, and 
used In a predetermined ratio (molecular ratio) at a predetermined concentration. 

The results obtained from acetic acid, L-lactIc acid and pyruvic acid are as shown in Tables 6-1, 6-2 and 6-2 
respectively. 
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As evident from the results in Tables 6-1 . 6-2 and 6-3, it was found that the tyrosinase formation suppressing 
action was more synergisticaily augmented by the combination use of organic acids and unsaturated fatty 
acids than by their sole use. 

5 Experiment 4 

Clinical test 



10 



Experiment 4-(1) 



Organic acids 

Tyrosinase formation suppressing agents, prepared by the methods in Examples 4, 6, 8 and 10, were 
respectively tested for 3 months with 60 male and female volunteers (20 to 55 years old) who had been 
suffered from chloasma and frecicle (number of male and female volunteers were 30 respectively, and their 
IS average age were 34.8 and 39.2 respectively). After completion of the test, the volunteers were asked on 
safeness and efficacy of the agents. 

The results are as shown In Table 7. 
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Experiment 4-(2) 

Combination of organic acids and unsaturated fatty acids 

5 Tyrosinase formation suppressing agents prepared by the methods in Examples 14. 16, 18 and 20, were 
respectively tested for 3 months with 60 male and female volunteers (20 to 50 years old) who had been 
suffered from chloasma and freckle (number of male and female volunteers were 30 respectively, and their 
average age were 32.4 and 34.1 respectively). After completion of the test, the volunteers were asked on 
safeness and efficacy of the agents. 

10 The results are as shown in Table 8. 
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As evident from the results in Tabies 7 and 8, it was found that the present tyrosinase fonmatlon suppressing 
agent was usable with no side effect, and the agent exerted a strong high-efficacy in the prevention and 
treatment of chloasma and freckle. 
As evident from the results In the above Experiments, the above mentioned tyrosinase formation 
5 suppressing substances exhibit a tyrosinase formation suppressing action and a strong melanogenesis 
suppressing effect, and attain a high pigmentation-lightening effect. Furthermore, the tyrosinase formation 
suppressing substances are extremely safe In view of their effective dose. 

The present tyrosinase formation suppressing agent containing as the effective component one or more of 
acetic acid, lactic acid, pyruvic acid, and their salts and derivatives can be used alone, usually, at a 

10 concentration in the range of 0.002-10 M, preferably, In the range of 0.005-5 M, and at a pH In the range of 
2.5-9.0, preferably. In the range of 3.0-8.0. The present tyrosinase formation suppressing agent can be used at 
a dose of 0.01-1,000 g/day/adult; preferably, 0.01-100 g/day/adult in systemic administrations such as 
intramuscular Injection; 1.0-200 g/day/aduit in oral administrations such as Internal medicine; 0.1-1,000 
g/day/adult in percutaneous or permucosal administrations, for example, medicine for external applications, 

IS and bath preparations such as bath salts and bath liquids, and cosmetics such as milky lotion and cream. The 
dose should be changed dependently on the route of administration of the tyrosinase formation suppressing 
agent and/or patient's symptom. 

Furthermore, the present tyrosinase formation suppressing agent containing as the effective component 
one or more of acetic acid, lactic add, pyruvic acid, and their salts and derivatives can be used In combination 

20 with unsaturated fatty acid(s), and. usually, such acetic acid, lactic acid, pyruvic acid, and their salts and 
derivatives, and unsaturated fatty acids are respectively usable at a concentration in the range of 0.00001-50 
w/w o/D, preferably, in the range of 0.0001 -1 0 w/w o/o, and at a pH in the range of 2.5-9.0, preferably, In the range 
of 3.0-8.0. The present tyrosinase formation suppressing agent can be used at a dose of 0.01-500 g/dey/adutt; 
preferably, 0.01-50 g/day/adult in systemic administrations such as Intramuscular Injection; 1.0-100 

25 g/day/adult in oral administrations such as Internal medicine; 0.1-500 g/day/aduit in percutaneous or 
permucosal administrations, for example, medicine for external applications, and bath preparations such as 
bath salts and bath liquid, and cosmetics such as milky lotion and cream. The dose is dependent on the route 
of administration of the tyrosinase formation suppressing agent and/or patient's symptom. 
Such tyrosinase formation suppressing agent containing the tyrosinase formation suppressing sub- 

5a stance(s) alone, or, If necessary, In combination with other materials, for example, bloioglcaily-actlve 
substances, nutrients, bases, and vehicles, can be selected in accordance with the free use and form of 
pharmaceuticals and cosmetics. The tyroslnase-formatlon suppressing agent can be used in the prevention or 
treatment of local chromatosis such as chloasma, freckle and sunburn, as well as of systemic chromatosis 
such as addisonism. 

35 For example, the tyrosinase formation suppressing agent can be used In the form of injection such as those 
In liquid or solid which Is dissolved In a solvent such as water prior to Its use; in the form of oral agents such as 
those In liquid, powder, granule, capsule, and tablet; In the form of percutaneous agents such as those in 
liquid, milky lotion, cream and ointment; In the form of medicine for external application such as those in 
cataplasm which are applied on their one side with an agent such as cream; in the form of bath preparations 

40 such as bath salts and bath liquid; and in the form of cosmetics such as lotion, milky lotion, pack, and cream. 
Since percutaneous administrations augment the tyrosinase formation suppressing action, as well as 
promoting melanogenesis suppressing effect, penetration of a tyrosinase formation suppressing substance 
into deeper part of the skin can be promoted by iontophoresis, if necessary, such iontophoresis can be 
accelerated by the use of a supporting electrolyte. 

45 If necessary, the tyrosinase formation suppressing substance can be freely used in combination with one or 
more of vitamin C. vitamin E, glutathione, cysteine, kojic acid, placenta extract, glucosamine derivative(s), 
"PiONIN (KANKOH-SO No. 201)". a product of Nippon Kankoh-Shiklso Kenkyusho, Co.. Ltd., Okayama, Japan, 
colloidal sulfur, and hydroquione derlvative(s) in order to promote melanogenesis inhibition and to promote 
pigmentation-lightening effect. Sunscreen agent can be suitably used In combination with the present agent to 

SO promote its efficacy. 

Examples of the tyrosinase formation suppressing agent according to the present Invention will hereinafter 
be explained. 

Example 1 

55 

Injection 

Eight parts by weight of sodium acetate, 2.0 parts by weight of L-lactIc acid, 10 parts by weight of sodium 
L-lactate, 5.3 parts by weight of sodium chloride, 0.3 parts by weight of potassium chloride and 0.2 parts by 
weight of calcium chloride were dissolved in 1,000 parts by weight of water, and the mixture was 
5(7 membrane-filtered In usual manner. Two milliliter aliquots of the filtrate were distributed into sterilized glass 
vials and hermetically sealed to obtain an injection. 

The injection can be advantageously used as a tyrosinase formation suppressing agent In the prevention 
and treatment of local chromatosis such as chloasma and freckle, as well as of systemic chromatosis such as 
addisonism. 

65 
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Example 2 

Oral agent (tablet) 

Forty parts by weight of calcium Uactate pentahydrate, 45 parts by weight of maltose. 61 parts by weight of 
com starch and 4 parts by weight of sucrose fatty acid ester were homogeneously mixed, and the mixture was 5 
tabletted In usual manner to obtain tablets, 150 mg weight each. 

Similarly as the product In Example 1, the tablet can be advantageously used as a tyrosinase formation 
suppressing agent In the prevention and treatment of chromatosls. 

Example 3 10 
Oral agent (capsule) 

Ten parts by weight of calcium acetate monohydrate. 50 parts by weight of magnesium Uactate trihydrate, 
87 parts by weight of maltose and 2 parts by weight of sucrose fatty acid ester were homogeneously mixed, 
and the mixture was fed to a granulator and the resultant was encapsulated In usual manner with gelatin to is 
obtain capsules, 150 mg weight each. 

Similar^ as the product In Example 1, the capsule can be advantageously used as a tyrosinase formation 
suppressing agent in the prevention and treatment of chromatosls. 

Example 4 20 

Medicine for external application (ointment) 

One part by weight of sodium acetate and 4.0 parts by weight of calcium DL-lactate were homogeneously 
mixed with 10.0 parts by weight of glycerine, and the resultant mixture was homogeneously admixed with 50.0 
parts by weight of petrolatum, 10,0 parts by weight of vegetable wax, 10.0 parts by weight of lanolin, 14.5 parts 25 
by weight of sesame oil, and 0.5 parts by weight of Japanese mint oil to obtain an ointment. 

Similarly as the product In Example 2, the ointment can be advantageously used as a tyrosinase formation 
suppressing agent in the treatment of chromatosls. as well as in the prevention of sunburn. 

Example 5 30 

Medicine for external application (milky lotion) 

Two parts by weight of sodium DL-lactate and 3.0 parts by weight of pyruvic acid ware homogeneously 
mixed In usual manner with 12.0 parts by weight of liquid paraffine. 4.0 parts by weight of lanolin, 3.5 parts by 
weight of oleic acid. 1 .0 part by weight of triethanolamine, and 3.0 parts by weight of octyi dodecyl myristate. 3S 
The mixture was added with small amounts of antiseptic and flavoring agent, and 71 .5 parts by weight Of 
purified water, and the resultant was homogenized to obtain a milky lotion. 

Similarly as the product in Example 4, the milky lotion can be advantageously used as a tyrosinase fonnatlon 
suppressing agent in the prevention and treatment of chromatosls. 



Example 6 



40 



Medicine for external application (lotion) 

Two parts by weight of sodium pyruvate, 1 .0 part by weight of hydrogenated castor oil polyoxyethyiene, 15.0 
parts by weight of ethahol, 0.1 part by weight of DL-lactio acid, 0.3 parts by weight of sodium DUactate. 4.0 46 
parts by weight of 1 ,3-butyiene glycol, 0.5 parts by weight of sodium pyrrolldoneoarbonate, small amounts of 
antiseptic and flavoring agent, and 77.0 parts by weight of purified water were homogeneously mixed In usual 
manner to obtain a lotion. 

Similarly as the product in Example 5, the lotion can be favorably used as a tyrosinase formation 
suppressing agent In the prevention and treatment of ehromatosis such as chloasma, freckid and sunburn. $0 

Example 7 

Bath salts 

Fifty parts by weight of sodium DL-lactate and 15 parts by weight of sodium pynjvate were mixed with 35 S5 
parts by weight of purified water together with small amounts of coloring- and flavoring-agents to obtain bath 
salts. 

The product can be favorably used as a tyrosinase formation suppressing agent, and can be diluted In 
100-10.000 volumes of hot water prior to the use in bath for the prevention and treatment of local and systemic 
chromatosls. Furthemiore, the product exerts a satlsfiable melanogenosis suppressing effect even when eo 
diluted in solvents such as water, hot water or lotion, prior to use In washing face or bath. 



Example 8 
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Cosmetic (millw lotion) . . , , ^ . t^,*^, 

A half part by weight of polyoxyethylene behenyi ether. 1.0 part by weight of poiyoxyethylene sorbitol 
tetraoleate. 1 .0 part by weight of lipophilic glyceryl monostearate. 0.5 parts by weight of pyruvic add. 0.5 parts 
by weight of behenyi alcohol. 1.0 part by weight of avocado oil. and small amounts of vitamin E. antiseptic and 
flavoring agent were dissolved by heating In usual manner. To the mixture was added 1.0 part by weight <rf 
sodium acetate. 5.0 parts by weight of 1,3-buthylene glycol. 0.1 part by weight of carboxyvlnylpolymer. and 85.3 
parts by weight of purified water, and the resultant was homogenized to obtain a milky lotion. 

The rnllky lotion can be used as a tyrosinase fonnatlon suppressing agent In the prevention and treatment of 
chromatosis such as chloasma, freckle and sunburn. 

Example 9 

^^SpaiS^welght of sodium acetate was homogeneously mixed In usual manner with 1.5 parU by weight 
15 of squaiene. 0.5 parts by weight of hydrogenated castor oil. 4.0 parts by weight of glyceride, 1f-0 Par^ by 
weight of polyvinyl alcohol. 10.0 parts by weight of ethanol, and 67.0 parts by weight of punfied water to obtain 

^ SmHarly as the product In Example 8, the pack can be advantageously used as a tyrosinase formation 
suppressing agent in the prevention and treatment of chromatosis. 



20 



Example 10 



Two parts by weight of polyoxyethylene glycol monostearate. 5 parts by weight of glyceryl monostearate 
25 SE 5 parts by weight of pyruvic acid, 1 part by weight of behenyi alcohol, 1 part by weight of liquid parafflne. 10 
parts by weight of glyceryl tri (2-ethylhexanoate), 3 parts by weight of sodium bicarbonate, and snidl amounts 
of antiseptic and flavoring agent were dissolved by heating in usual manner. To the mixture was added 2 parts 
by weight of Uactic acid. 5 parts by weight of 1 ,3-buthylene glycol, and 75 parts by weight of punfied water, 
and the resultant mixture was homogenized to obtain a cream. ^ ^ ^ i 

30 Similarly as the product In Example 8, the cream can be advantageously used as a tyrosinase formation 
suppressing agent In the prevention and treatment of chromatosis. 



Example 11 



Eight p arts by weight of sodium acetate. 2.0 parts by weight of L-lactfc acid. 10 parts by weight of sodium 
L-lactate. 5.3 parts by weight of sodium chloride, 0.3 parts by weight ot potassium chloride and 0^ parts by 
weight of sodium linolenate were dissolved In 1.000 parts by weight o^^water. and ^hejnlxture 
membrane-filtered In usual manner. Two milliliter allquots of the filtrate were distributed Into sterilized glass 
40 vials and hermetically sealed to obtain an Injection. ♦ . ,..^»,«nti«n 

The iniection can be advantageously used as a tyrosinase formation suppressing agent in the prevention 
and treatment of local chromatosis such as chloasma and freckle, as well as of systemic chromatosis such as 
addisonism. 



45 Example 12 



^^oSpaVs^ywe ight of calcium L-lactate pentahydrate. 45 parts by weight of maltose, 61 parts by weight of 
corn starch and 4 parts by weight of sodium linoleate were homogeneously mixed, and the mixture was 
50 tabletted in usual manner to obtain tablets. 150 mg weight each. 

Similarly as the product In Example 11. the tablet can be advantageously used as a tyrosinase formation 
suppressing agent In the prevention and treatment of chromatosis. 
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Example 13 



Ten parts byweight of calcium acetate monohydrate. 50 parts by weight of magnesium L-lactate trlhydrate 
77 parts byweight of maltose and 10 parts by weight of gamma-cyclodextrin. 2 parts by weight of 5.8.1 1,14 
.17-eicosapentaenoic acid were homogeneously mixed, and the mixture was fed to a granuiator and the 
resultant was encapsulated in usual manner with gelatin to obtain capsules, 150 mg welglit each. 

Similarly as the product In Example 11. the capsule can be advantageously used as a tyrosinase formation 
lotion can be advantageously used as a tyrosinase formation suppressing agent in the prevention and 



treatment of chromatosis. 



28 



EP 0345082 A2 



Example 14 

Medicine for external application (ointment) 

One part by weiglit of sodium acetate and 4.0 parts by weight of calcium DL-lactate were first 
homogeneously mixed with 10.0 parts by weight of glycerine, and then the mixture was homogeneously mixed 5 
with 50.0 parts by weight of petrolatum, 10.0 parts by weight of vegetable wax, 10.0 parts by weight of lanolin, 
14.5 parts by weight of sesame oil, 1.0 part by weight of pentadecenoio acid, and 0.5 parts by weight of 
Japanese mint oil to obtain an ointment. 

Similarly as the product in Example 12. the ointment can be advantageously used as a tyrosinase fonmatlon 
suppressing agent in the treatment of chromatosis. as well as In the prevention of sunburn. 10 

Example 15 

Medicine for external application (milky lotion) 

Two parts by weight of sodium DL-lactate and 3.0 parts by weight of pyruvic acid were homogeneously 15 
mixed in usual manner with 12.0 parts by weight of liquid paraffine, 4.0 parts by weight of lanolin, 3.5 parts by 
weight of oleic acid, 1.0 part by weight of triethanoiamine, and 3.0 parts by weight of octyl dodecyl myrlstate. 
The mixture vras added with small amounts of antiseptic and flavoring agent, and 71.5 parts by weight of 
purified water, and the resultant was homogenized to obtain a milky lotion. 

Similarly as the product In Example 14, the miiky lotion can be advantageously used as a tyrosinase 20 
formation suppressing agent in the prevention and treatment of chromatosis. 



Example 16 

Medicine for external application (lotion) 25 

Two parts by weight of sodium pyruvate, 1.0 part by weight of pentadecenoic acid. 1.0 part by weight of 
hydrogenated castor oil polyoxyethyiene, 15.0 parts by weight of ethanol, 0.1 part by weight of DL-lactic acid, 
0.3 parts by weight of sodium DL-lactate, 4.0 parts by weight of 1.,3-butyiene glycol, 0.5 parts by weight of 
sodium pyrrolidonecarbonate, small amounts of antiseptic and flavoring agent, and 76.0 parts by weight of 
purified water were homogeneously mixed in usual manner to obtain a lotion. 30 

Similarly as the product in Example 15, the lotion can be favorably used as a tyrosinase formation 
suppressing agent in the prevention and treatment of chromatosis such as chloasma, freckle and sunburn. 



Example 17 

35 

Bath salts 

Twenty-five parts by weight of sodium DL-lactate, 8 parts by weight of sodium pyruvate, 1 part by weight of 
oleic acid, and 40 parts by weight of ethanol were mixed with 26 parts by weight of purified water together with 
small amounts of coloring- and flavoring-agents to obtain bath salts. 

The product can be favorably used as a tyrosinase-formation suppressing agent, and can be diluted In 40 
100-10,000 volumes of hot water prior to the use in bath for the prevention and treatment of local and systemic 
chromatosis. Furthenmore, the product exerts a meianogenesis suppressing effect even when diluted in 
solvents such as water, hot water or lotion, prior to use in washing face or in bath. 



Example 18 45 
Cosmetic (milky lotion) 

A half part by weight of polyoxyethyiene behenyl ether, 1.0 part by weight of polyoxyethyiene sorbitol 
tetraoleate, 1 .0 part by weight of lipophilic glyceryl monostearate, 0.5 parts by weight of pyruvic acid, 0.5 parts 
by weight of behenyl alcohol, 1.0 part by weight of avocado oil, 1.0 part by weight of linoleic acid, and small SO 
amounts of vitamin E, antiseptic and flavoring agent were dissolved by heating In usual manner. To the mixture 
was added 10 part by weight of sodium L-lactate, 5.0 parts by weight of 1.d-buthylene glycol. 0.1 part by 
weight of carboxyvlnylpolymer, and 85.3 parts by weight of purified water, and the nesultant was homogenized 
to obtain a milky lotion. 

The milky lotion can be used as a tyrosinase formation suppressing agent in the prevention and treatment of 65 
chromatosis such as chloasma, freckle and sunbum. 



Example 19 

Cosmetic (pack) 50 
Two parts by weight of nnolenic acid was homogeneously mixed In usual manner wltti 1 .5 parts by weight of 

squalene, 0.5 parts by weight of hydrogenated castor oil, 2.0 parts by weight of sodium acetate, 4.0 parts by 

weight of giyceride. 1 5.0 parts by weight of polyvinyl alcohol, 10.0 parts by weight of ethanol, and ^.0 parts by 

weight of purified water to obtain a pack. 
Similarly as the product in Example 18, the pack can be advantageously used as a tyrosinase formation 65 
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suppressing agent in the prevention and treatment of chromatosis. 
Example 20 
5 Cosmetic (cream) 

Two parts by weight of poiyoxyethylene glycol monostearate, 6 parts by weight of glyceryl monostearate 
SE, 5 parts by weight of pyruvic acid, 1 part by weight of behenyl alcohol, 2.0 parts by weight of 
4,8,12,16-elcosatetraenoic acid, 1 part by weight of liquid parafflne, 10 parts by weight of glyceryl tri 
(2-ethylhexanoate), and small amounts of antiseptic and flavoring agent were dissolved by heating in usual 
10 manner. To the mixture was added 2 parts by weight of L-Iactic acid, 5 parts by weight of 1 .3-buthylene glycol, 
and 66 parts by weight of purified water, and the resultant mixture was homogenized to obtain a cream. 

Simliariy as the product in Example 18. the cream can be advantageously used as a tyrosinase formation 
suppressing agent in the prevention and treatment of chromatosis. 

15 Effect of the Invention 

As described In the above, the present Inventors found that a substance containing one or more of acetic 
acid, lactic acid, pyruvic acid, and their salts and derivatives In combination with or without unsaturated acld(s) 
exhibited a strong suppressing activity on tyrosinase formation in a pigment ceil, but substantially did not 
inhibit tyrosinase acti^%, and the present inventors obtained a tyrosinase formation suppressing agent 

20 containing the substance as the effective component. 

Furthermore, since the present tyrosinase formation suppressing agent exerts a strong melanogenesis 
suppressing effect and a high efficacy in realizing a pigmentation-lightened skin, the tyrosinase formation 
suppressing agent can be advantageously used in phamiaceutlcals, for example, injection, oral agent, 
medicine for external application, and bath preparation such as bath salt or bath liquid, and In cosmetics, for 

25 example, milky lotion, pack, and cream as a pigmentation-lightening agent in the prevention and treatment of 
local and systemic chromatosis such as chloasma, freckle, sunburn and addlsonlsm. 

The present tyrosinase formation suppressing agent can be used with no side effect because the agent Is 
prepared from organic acids, and their salts and derivatives, and unsaturated fatty acids which are responsible 
for metabolism and are orally admlnlstrable, as well as in view of the effective dose. Furthermore, since 

30 thermal- and pH-stabilitles of the agent are high, Its heat sterilization and long preservation are effected 
without special care, and the agent can be advantageously produced and used in the field such as 
pharmaceuticals and cosmetics. Therefore, the present tyrosinase formation suppressing agent is a 
significant substance in the field. 
While there has been described what is at present considered to be the preferred embodiments of the 

35 Invention, it will be understood that various modifications may be made therein, and It Is Intended to cover in 
the appended claims all such modifications as fall within the true spirits and scope of the invention. 



Claims 

40 

1 . A pharmaceutical agent to suppress the formation of tyrosinase per se, which comprises one or 
more members selected from the group consisting of acetic acid, lactic acid, pyruvic acid, and their salts 
and derivatives as the effective component. 

2. The pharmaceutical agent In accordance with claim 1 , wherein said salts of acetic acid, lactic acid and 
45 pyruvic acid are alkali metal salts and alkaline-eartii metal salts of acetic acid, lactic acid and pyruvic acid. 

3. The pharmaceutical agent in accordance with claim 1, wherein said derivatives of acetic acid, lactic 
acid and pyruvic acid are esters and acid amides of acetic acid, lactic acid and pyruvic acid. 

4. The pharmaceutical agent in accordance with claim 1, wherein said phanmaceutioal agent Is an 
injection, tablet, capsule, ointment, lotion or milky lotion. 

50 5. The pharmaceutical agent In accordance with claim 1, wherein said pharmaceutical agent is a 

cosmetic. 

6. The pharmaceutical agent in accordance with claim 5, wherein said cosmetic is an injection, tablet, 
capsule, ointment, bath salts, lotion, milky lotion, pack or cream. 

7. The pharmaceutical agent in accordance with claim 1 , wherein a dose of said pharmaceutical agent is 
55 in the range of 0.01-1 ,000 g/day/aduit. 

8. The pharmaceutical agent in accordance with claim 1 , wherein said pharmaceutical agent additionally 
contains one or more members selected from the group consisting of unsaturated fatty acids, and their 
salts and derivatives. 

9. The pharmaceutical agent In accordance with claim 8, wherein said unsaturated fatty acids are those 
60 having 1 2 to 22 carbon atoms. 

10. The pharmaceutical agent in accordance with claim 9, wherein said unsaturated fatty acids having 12 
to 22 carbon atoms are lauroleic acid, myristoleic acid, pentadecenolc add, cls-9-hexadecenoIc acid, 
oleic acid, linoleic acid. Ilnolenic acid, gadoleic acid, arachldonic acid 4,8.12,16-elcosatetraenoic acid, 
5.8,1 1 .14.17-eicosapentaenolc acid, eruclc acid and clupanodonlc acid. 
65 11. The pharmaceutical agent In accordance with claim 8, wherein said salts of unsaturated fatty acids 
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are alkali metal salts and alkaline-earth metal salts of unsaturated fatty acids. 

12. The pharmaceutical agent in accordance with claim 8, wherein said derivatives of unsaturated fatty 
acids are esters and acid amides of unsaturated fatty acids. 

13. The pharmaceutical in accordance with claim 8. wherein said pharmaceutical agent Is a cosmetic. 

14. The pharmaceutical agent In accordance with claim 13, wherein said cosmetic is an Injection, tablet, 
capsule, ointment, bath salts, lotion, milky lotion, pack or cream, 

15. The pharmaceutical agent in accordance with claim 8, wherein a dose of said pharmaceutical agent is 
in the range of 0.01 -600 g/day/adult. 
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